1. Introduction. The theory ofcontrollability and observability due to Kalman is certainly one of the most important conceptual contributions to linear systems theory. An account of the development of the ideas of controllability and observability as well as its implications on feedback control theory and realization theory may be found in the recent book of Kalman, Falb and Arbib [1] .
It has been known for some time that for a linear continuous, finite-dimensional autonomous system with a scalar control variable, complete controllability is equivalent to being able to assign arbitrary poles to the closed loop transfer matrix by a suitable choice of state variable feedback gain matrix. This result was generalized to the vector control case by Wonham [2] and Simon and Mitter [3] . In [3] constructive recursive algorithms to achieve pole assignment were also presented. The By inspection of the diagram, xl(n + 1)= 2ux(n), x2(n + 1)= xx(n) + 2xz(n) + ux(n) + uz(n), x3(n + 1)= 2xx(n) + xz(n) + x3(n) + uz(n).
x(n) + u(n) Ax(n) + Bu(n). 
Since the characteristic polynomial of A DC can be made arbitrary, the matrix A-DC can in particular be made nilpotent and hence the observer reconstructs the initial state in at most n steps.
Appendix. In this Appendix some results on finite fields which are used in the proof of Proposition 4.3 are presented.
The following results are needed. irreducible of degree n p. Then gcd (f, g") 1 and gcd (f, g') 1 hence, gcd (f, g'g") 1 . Let F' F be an extension field in which g" has n p distinct roots. Therefore g g'g" has n distinct roots in F'. Also, since gcd (f, g) 1, no root of g is a root off
